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Fig. 1. (a) Schematic diagram of stacked preform of the metal embedded fiber; (b) SEM picture of the dual-core fiber 
with embedded metal electrodes and (c) detail of the cores in the yellow square of (b). The length of the membranes is 12 
µm, and the gap between two cores is 200nm. 
To examine the electrical properties of the metal-embedded dual-core fiber, the glass part of the fiber was 
carefully cleaved and removed, leaving only the four electrodes for connecting purposes. The two ends of the metal 
embedded dual-core fiber were mounted, without bending or twisting the fiber, on two metallic V-grooves. The 
remaining portion of the fiber was coated with approximately 500 µm thick acrylic to minimize instabilities due to 
variation in temperature and air turbulences surrounding the fiber during the experiment. The ends on the metallic 
V-grooves  were  left uncoated,  thus  allowing  the  V-grooves  to  act  as  heat sinks  keeping  the  fiber temperature 
constant at the two fiber ends and allowing for stable launching conditions. The total length of the dual-core fiber 
was 65 cm with 50 cm coated with acrylic.  
A diagram of the setup used for the optical characterization can be seen in Fig. 2. Collimated light from a 1550 
nm wavelength pigtailed laser diode (2 mW) was focused into one of the cores with a microscope objective (L1) 
with 40x magnification and NA=0.65. The polarization state was TM (normal to the membranes) due to the higher 
contrast compared to that of TE (parallel to the membranes) and slightly stronger core-to-core coupling. At the 
output side, a 100x long working distance objective (L2) with NA=0.85 was used to image the output beam onto a 
CCD camera (SCOR-20-1550, Ophir-Spiricon Inc.). 
 
Fig. 2. Setup for optical characterization of the dual core fiber; CL is collimating lens, objective lens L1 and L2. 
The four electrodes at each end were connected to the V-groove using silver paint and two copper wires coming 
from the power supply were soldered to each V-groove. In this way, one side of the metal electrodes was connected 
to the positive side of a power supply, and the other side of the metal electrodes was connected to the negative. The 
total resistance was measured and plotted in Fig. 3(a) where the ohmic response is clearly shown. 
At room temperature, the guided light pattern shown on the CCD camera was stable. As the electric power 
increased, a noticable switching of light between the cores was observed. A sequence of light patterns was recorded 
consisting of 16 frames at 7.5 frames per second for each electric power level. The maximum intensity of light in 
each core was extracted from the 16 Gaussian profiles, averaged and normalized to the sum of intensities in both 
cores. The starting contrast was 0.55/0.45 (top/bottom). As the electric power increased, a change in intensity of the 
light in each core was observed, see Fig. 3, reaching a maximum contrast of 0.38/0.62 at 0.4 W of electric power. 
The maximum applied electric power was 0.9 W where some instabilities in the output light pattern were observed. 
As shown in Fig. 3, an increase of power of 0.7 W was required to switch between the two points where both cores 
show the same output intensity. This behavior was repeatable, and the same results were observed when ramping the 
power up or down. We interpret the underlying mechanism for this observed switching as follows: By running an 
electric current through the electrodes, ohmic heating raises the fiber temperature. Because of the resulting thermal 
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